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Coated seed and method for coating seeds 



The invention relates to a fertiliser composition for coating plant seeds, comprising 
an oil/water emulsion or oil/water emulsion suspension and nutrient salts dissolved 
in the aqueous phase thereof. The invention also relates to plant seeds coated with 
this composition and to a one-step method for coating seeds. 

For various reasons, coating of plant seeds has pertained to known techniques since 
long. There are various surface treatments, which range from simple conventional 
treatment of cultivated plants with pesticides for plant disease prevention and pest 
control. In this case, the seeds as such are treated with a finely ground active 
ingredient or a powder blend containing this, or the active agent is dissolved or 
slurried in a suitable solvent, often water or an organic solvent, and the seeds are 
subsequently treated with the obtained solution or suspension. 

The suitability of various polymers for coating has especially been tested. Thus, 
coating of seeds e.g. with water-soluble polymers, such as starch, methylcellulose 
or Arabic gum is commonly known. The major drawback here is the large amount 
of water associated with the use of these polymers. Handling of a large amount of 
water requires special equipment, and the coating process is slow. In order to 
prevent damage to the seeds coated with this technique, the seeds often have to be 
dried at low temperature. Furthermore the polymers mentioned above tend to form a 
hard fragile coating around the seed. 

Seed coating has also been used to delay seed germination (EP 1 238 714, Landec 
Corp; US 6,230,438, Grow Tec Inc.). Polymers have been used as fixing agents for 
coating seeds with substances, which have other effects. Coating may improve such 
properties as the seed resistance to dryness, heat, soil salinity or other external stress 
factors. With coating e.g. increased weight of light rice seeds is obtained, whereby 
they do not drift so easily with water or winds (US patent specification 4,192,095). 
The addition of nutrients to the coating is also a commonly known growth- 
promoting operation. 

The main problems have arisen on one hand from poor seed germination, especially 
when oil has been used as the fixing agent, and on the other hand from poor nutrient 
adhesion to the seed surface when aqueous solutions have been used as the fixing 
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agent. There has been abundant research to solve these problems. Various fixing 
agent compositions have been tried for adhering nutrients or other growth- 
promoting agents or compositions to the surface of plant seeds. 

The rate at which the plant roots reach the fertiliser has a great impact on the plant's 
capacity to utilise the nutrients of the fertiliser and to grow and develop in the 
course of the first weeks. 

The amount of main nutrients (N, K, P, Ca, S, Mg) passing from the fertilisers to 
the plants, i.e. the nutrient efficiency, usually varies from a few per cent to 70 to 80 
per cent. Especially phosphorus has low efficiency, of the order of 5 to 20% 
approximately. Trace nutrients (B, Co, Cu, Fe, Mn, Mo, Zn, CI) often have even 
lower efficiency. 

The manner of spreading the fertiliser, i*e, the distance between the fertiliser and the 
seed, has an impact on the plant's capacity to utilise nutrients. In a fertiliser placed 
at a distance from the seed, e.g. 6 cm, the nutrients may have time to react with the 
salts or ions of the soil and to form poorly soluble compounds before the plant roots 
have reached the location of the fertiliser. 

Root formation is a principal phase in die initial development of plants. A fully 
developed root system will later be able to make efficient use of nutrients bound in 
the earth particles. In order to develop, the roots need phosphorus, and the shorter 
the distance between phosphorus and the seed, the better phosphorus can be utilised. 

When phosphorusfertilisation, for instance, is performed as described above in the 
form of conventional broadcast fertilisation on the surface of the soil or as mixed 
into the earth surface layer, the efficiency of phosphorus is 5 to 10%. If fertilisation 
is performed as row or strip spreading at a given distance from the seed, the 
efficiency of phosphorus will be approx. 10%. 

Slightly better efficiency of phosphorus is achieved if the phosphorfertiliser is 
placed in the immediate vicinity of the seed, or if the seed is coated with die 
fertiliser. The efficiency rates are then 15% and 20%, respectively. 

A patent publication WO932S078 describes a composition used for seed coating, 
which contains a polysaccharide hydrolysate, e.g. carboxy-methyl cellulose or 
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carboxy-methyl starch hydroxylate. Aqueous solutions of these substances can be 
sprayed also in the form of relatively concentrated aqueous solutions (30%) onto the 
seed surface. 

On the other hand the use of polymers that are insoluble in water, requires normally 
the use of an organic solvent, whereby a high amount of solvent may enhance the 
penetration of the polymer into the seed. Water suspensions of these polymers can 
also be used for seed treatment. The references CA PLUS 112:17756 (PL 146138) 
and CA PLUS 122:49097 (PL 159474) describe such an application, 

US patent 4, 251, 952 describes a seed that has been coated with a mixture of water- 
insoluble polymer and sugar. The polymers used here are various commercially 
available polymers or copolymers. 

Besides the drawbacks mentioned above« known methods may have a further 
disadvantage of providing a sticky surface to the coated seeds, resulting in seeds 
which adhere to each other and in seeds with poor flow ability. Furthermore, the 
equipment for seed treatment foul easily. On the other hand, a coating with 
excessive moisture may entail premature germination of the seeds. 

The applicant's patent publication WO0145489 discloses a seed coating formed of 
two components, in which the first component comprises an aqueous fixing agent, 
which contains a liquid agricultural or fermentation by-product, especially 
molasses, and emulsified oil, and in which the second component comprises a 
fertiliser powder. The technique described in this reference will be referred to below 
as iSeed seed treatment or iSeed method. 

The applicant's unpublished patent application FI200 11328 describes the optimal 
fertiliser and fertiliser amount for different plants species, which, in interaction with 
an aqueous fixing agent, produces the optimal combined effect between the 
sprouting percentage and the phosphorus intake. 

Even though growth results under field conditions have been good, phosphorus 
utilisation has been enhanced and the overall need of phosphorus fertilisation has 
diminished, some problems have still been observed in practice. 
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The requirement of grinding the fertiliser raw material to adequate fineness has 
caused problems. Besides, grinding as such is a supplementary and problematic 
process step. Some of the salts cannot be ground, due to their hygroscopicity or 
crystal water, for instance. In addition, finely divided fertiliser powder causes 
dusting. As seeds are chafed against each other, part of the fertiliser may detach 
from the seed surface if the grinding is inhomogeneous and/or the particle size is 
even slightly larger than normally. 

The coating method described in FI2001 1328 requires the fertiliser to be ground to 
high fineness (< 50 |Lim) for the particles to remain adhered to the fixing agent on 
the seed surface. In a method, wherein the fixing agent is first added to the seeds 
and then the fertiliser, the ratio between the fixing agent and fertiliser may vary 
from one seed to another. As a result, fertiliser dust may easily detach from the 
coated seeds during their treatment, which may have an effect on dosing of seeds in 
the seeding machine. In soil the detached portion of the fertiliser may end up either 
too far from the seed or may cause over dosage of the fertiliser at the location of an 
individual seed. Dust that is formed in the seed treatment is also experienced as 
detrimental in terms of occupational hygiene. 

A controlled soluble fertiliser preparation that enhances phosphorus yield is known 
in the prior art (US 5,482,529) and is in the form of an emulsion suspension or an 
emulsion and comprises: 30 to 90% by weight of compounds containing plant 
nutrients, 5 to 50% by weight of water, 2 to 20% by weight of an oleophilic organic 
substance and 1 to 25% by weight of a surface-active agent, and also 0.10 to 10% 
by weight of acid, or a mixture, salt or anhydride thereof. 

The suggested form of spreading the emulsion or suspension fertilisers has been 
local earth spreading. This method has the inconvenience of requiring the use of a 
special local spreading apparatus and packages suitable for the handling of liquids. 
Due to the special treatments, the sales price of the emulsion or suspension fertiliser 
will be markedly higher than that of a corresponding granular product. In normal 
field applications, higher performance does not always cover additional cost. 

In this case as well, the fertiliser is added in a finely ground form to the suspension. 
To achieve the correct particle size, high-cost wet-grinding in a ball mill has 
typically been used. In paste form, the viscosity of the fertiliser tends to rise too 
much for the fertiliser to be applicable to seed coating. 
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The closer the fertiliser to the seed, the smaller the amount needed. The fertiliser 
may be placed as a "starter" in the seed row. however, it will be especially effective 
when placed on the surface of the seed. A seed that has been coated with emulsion 
or suspension fertiliser is an efficient and economical means of locally spreading 
the fertiliser. 

Brief description of tiie invention 

The present invention relates to a coated plant seed comprising a seed, whose 
surface is coated with a homogeneous coating composition in the form of an 
emulsion or an emulsion suspension, which coating composition contains a nutrient, 
water, oil and a surface-active agent, and optionally sugar. 

The invention also relates to the use of said coating composition for coating seeds 
and to a method for coating seeds in one single step using said coating composition. 
If necessary, the seeds can be air-dried. 

Detailed description of tlie invention 

The invention is based on the finding that it is not necessary to form first a fihn of a 
fixing agent on the surface of die seeds before a plant nutrient is added, but the plant 
nutrient can surprisingly be combined with a fixing agent which is in the form of an 
emulsion of water and oil, and in this way be subjected in direct contact with the 
surface of seedy. 

In accordance with the present invention, a coated plant seed is provided, which 
comprises a seed that is coated with a water and oil containing coating composition 
in the form of an emulsion or an emulsion suspension, which coating composition 
comprises a mixture of a plant nutrient and fixing agent. The plant nutrient 
preferably contains phosphate salt. 

Furthermore, according to tiie invention the seeds are coated with a coating 
composition which is in the form of a water and oil containing emulsion or 
emulsion suspension and which comprises a mixture of a plant nutrient and a fixing 
agent. 
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By forming an emulsion or an emulsion suspension from the oil, water, surface- 
active agent and plant nutrient, i.e. fertiliser, one can ensure that the fertiliser and 
the fixing agent are homogenously distributed in the coating and that they have the 
same ratio in each seed. In this way, the detachment of fertiliser from the seed can 
be minimised. 

The fertiliser may be dissolved in the aqueous phase of the emulsion or the 
emulsion suspension, thus contributing to homogenous distribution of the fertiliser 
in the coating. 

The fertiliser detachment as determined by the dusting test described below is 
preferably not more than 2% by weight and more preferably not more than 1.5% by 
weight of the amount of the added fertiliser. 

The coating composition of the invention preferably comprises 

a) 40 to 70% by weight of plant nutrient containing a phosphate salt, 

b) 0,5 to 15% by weight of oil 

c) 0.1 to 15% by weight of W/O surface-active agent 

d) 10 to 45% by weight of water, 

e) 0 to 25% by weight of sugar and 

0 0 to 10% by weight of pH-regulating agent. 

When using the ratio of oil and water given in the above composition, i.e. 0.5 to 
15% by weight of oil and 10 to 45% by weight of water, a particularly preferable 
stability and/or germination properties of the coated seeds are achieved. 

In general, the coating composition of the invention may comprise sugar 0 to 25% 
by weight, such as 0.5 to 25% by weight. According to a preferable embodiment the 
coating composition, e.g. the composition described above, comprises sugar up to 
25% by weight, preferably 0.5 to 25% by weight. Said amount of sugar is preferred 
in view of the stability of the coated seeds. 

The term "stability" means herein mainly the stability of the qualitative properties 
of the coating. The coated seeds are non-caking, the fertiliser does not detach from 
the coating and thus no dust is formed from the product. Said "stability" also means 
that the seeds remain vital. 
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More preferably, the coating composition of the invention comprises 

a) 50 to 60% by weight of plant nutrient containing phosphate salt, 

b) 1 to 10% by weight of oil 

c) 0.5 to 10% by weight of W/O surface-active agent 

d) IS to 40% by weight of water. 

e) 0.5 to 25% by weight of sugar and 

0 0 to 10% by weight of pH-regulating agent. 

The coating composition has a pH preferably in the range from 4 to 7. A good 
germination can be achieved with seeds which are coated with a coating 
composition having a pH within the given pH range. Additionally, the seeds coated 
with such coating composition possess good flowability properties. More 
preferably, the pH of the coating composition is between 5 to 7. 

The coating composition is preferably in the form of an emulsion or a paste. 

With a view to spreading properties, the coating composition should have 
sufficiently low viscosity, i.e. not more than 10,000 mPas, preferably not more than 
3,000 mPas, under the used coating conditions. The viscosity may be e.g. 500 to 
3,000 mPas. The temperature under the coating conditions may be e.g. 20 to 40 ^C. 

Said oil may be a mineral oil or an organic oil. The mineral oil may be e.g. white 
oil. The organic vegetable oils include e.g. rapeseed oil, linseed oil, olive oil, colza 
oil, soya oil, sunflower oil, palm oil, coconut oil or maize oil 

Suitable surface-active agents are e.g. lecitine, lignosulphonate or esters of a fatty 
acid and polyol. 

Sugar can be added in amounts indicated above to the coating composition of the 
invention. Sugar may also be separately added. The solidification property of sugars 
is beneficial in seed coating. Viscosity of such tixotropic substances is 
advantageous in the mixtures of the invention. The emulsion or the suspension can 
thus be easily spread onto the seed surface, wherein it solidifies and binds the 
fertiliser components. Suitable sugars include e.g. saccharose, glucose, maltose, 
lactose, fructose and mixtures thereof, as well as other sugars mentioned in said US 
patent specification. Since the coating composition also contains water, besides 
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sugar, one may also use sugar-containing agricultural or fermentation by-products, 
such as molasses, vinasses or syrup, such as maltose syrup, or mixtures thereof. 
Especially advantageously, the coating composition contains molasses or 
saccharose or syrup, or a mixture thereof. The total amount of sugar is preferably 10 
to 20% by weight. 

The oil component, surface-active agent and/or acid, if present, in the coating 
composition, may be replaced partly with molasses. Molasses as such contains 
about 40 to 50% by weight of sugar, 5 to 10% by weight of various organic acids 
and 5 to 10% by weight of protein (F.O. Lichts Internationaler Melasse- und 
Alkoholbericht 32, Jahrgang Nr. 8, 10 May 1995, p. 1 1 1 to 1 15). 

The pH regulating agent mentioned above, which is used to adjust the pH of the 
coating composition preferably to pH-value of 4 to 7, more preferably to pH of 5 to 
7, may be an acid or a base. The acid may be an inorganic acid, such as nitrogen or 
phosphoric acid, or an organic acid, such as CrCi(rmonocarboxylic acid, hydroxy- 
carboxylic acid or dicarboxylic acid, or an anhydride or a mixture thereof, or any 
other acid mentioned in said US patent 5,482,529. The base may be e.g. sodium or 
potassium hydroxide. 

Said plant nutrient contains preferably phosphate. A preferred phosphate salt is 
monosodium, monopotassium or monoanunonium phosphate. The plant nutrient 
may also be a nutrient blend containing one or more phosphate salts. The nutrient or 
nutrient blend may also be formed from phosphoric acid and various bases. The 
phosphoric acid may be any concentrated phosphoric acid, especially phosphoric 
acid of fertiliser grade, from which fluorine has been removed. The bases may be 
oxides, hydroxides or carbonates, or combinations thereof, e.g. KOH, NaOH, 
K2CO3, NajCOa, NH3, CaO, MgO, CaCOj or CaMg(C03)2. 

Besides phosphate, any essential inorganic ions (primary, secondary or trace 
nutrients) may be included as nutrient components, and also nutrient-releasing 
organic compounds such as urea or methylene urea. Other growth-promoting agents 
such as pesticides or growth regulators can further be added to the emulsion or 
emulsion suspension. 

The coating composition may also contain other conventional ingredients, such as a 
preserving and/or stabilising agent. 



wo 2004/047516 



PCT/FI2003/000895 



9 

The size of the seeds to be surface-treated and the surface properties thereof, which 
are specific for each plant species, detennine the suitable composition and applied 
amount of the emulsion or emulsion suspension. The preferred amounts are 0.5 to 
25 parts by weight of emulsion or emulsion suspension per 100 parts by weight of 
seeds. Especially advantageous amounts are 1 to 15 parts by weight of emulsion or 
emulsion suspension per 100 parts by weight of seeds. 

In accordance with the invention, a method for coating seed is also provided, in 
which method the seeds to be coated are subjected to an equipment suitable for the 
seed treatment and a water and oil containing coating composition in the form of an 
emulsion or emulsion suspension is added, which composition comprises a mixture 
of plant nutrient and fixing agent, in order to form a coating on the surface of the 
seeds. 

In one preferred embodiment of invention for coating seeds with a fertiliser 
emulsion or paste is dosing the seeds into a rotating drum, spraying the fertiliser 
emulsion or paste among the mixed seeds and further mixing the seeds to ensure a 
homogenous coating to be obtained. When using high amounts of the coating or of 
aqueous emulsions, the seeds can finally be dried in an air flow. 

When compared with the prior art, one of the advantages achieved with the 
invention is that the coating can be effected easier in one single step by means of 
the single liquid composition, over to the two-step coating with a liquid fixing agent 
and a solid fertiliser powder (iSeed seed treatment). The invention also provides an 
improved adherence of the fertiliser to the seed, especially when sugar is added to 
the emulsion or emulsion suspension. 

In accordance with the invention, adjusting the viscosity of the emulsion or 
emulsion suspension can easily be controlled by means of temperature or by 
addition of a small amount of water. This will be necessary in coating devices 
requiring <500 mPas viscosity. The emulsion or emulsion suspension can be 
pumped when the viscosity is less than 10,000 mPas, preferably less than 3,000 
mPas. 

Furthermore the invention enables the preparation of the emulsion directly from an 
acid and a base, so that no grinding is necessary and the composition is not bound to 
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Specific grindable solid salts, but can be subjected to stepless adjustment. Thus the 
coadng of the present invention enables the selection of the plant nutrient(s) from a 
broader group of usable nutrient salts, e.g. from the conventional plant nutrient 
salts, or they can be formed during the formation of the coating by using 
corresponding acids and bases. 

The pH of the coating composition can be adjusted flexibly, depending on the 
requirements of the plant species and/or soil type. 

The invention provides more flexibility to the addition of the nutrients in connection 
with seed coating. The composition and the pH are not bound to the raw materials, 
because acid and base components can also be added. In addition, the composition 
is more economical, as fertiliser salts can be replaced with acids and bases 
containing nutrients (e.g. phosphoric acid or potassium hydroxide). 

With the use of an emulsion, costly grinding can be avoided. No special mills are 
needed for grinding in an emulsion suspension, because, owing to the adequate 
water amount, larger crystals are dissolved or reduced in the course of preparation. 

The emulsion or emulsion suspension has a uniform nutrient/fixing agent ratio. The 
detachment of nutrients from the seed is reduced because there are no more separate 
fertiliser particles on the surface. Any problems relating to salt burning have also 
been eliminated when nutrient salts are not accumulated on the sensitive seed 
surfaces. 

After germination, the coated seed supplies the plant roots with the phosphorus they 
need. Phosphorus on the seed surface provides a clearly better way for the important 
initial development of the plant compared with locally spread fertilisation, and 
additionally more efficiently compared with starter fertilisation in a seed row. 
Excellent nutrient efficiency is profitable for the cultivator, and it also ensures that 
extra nutrient loads do not burden the nature, because with the coating of the present 
invention less amounts of the fertiliser are required. After good initial development, 
the plant is also able to efficientiy utilise the nutrients previously bound in the soil. 

The following examples are intended as a detailed description of the invention. The 
percentages and parts are per cent by weight or weight parts, unless indicated 
otherwise. 
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EXAMPLES 

Comparative examples 1 and 2 illustrate the prior art, whereas examples 1 to 5 
illustrate the present invention. The following fixing agents were used in the 
comparative examples and the examples: 

Fixing Agent A with the following composition: 

50% of molasse blend (44% of sugar, 25% of water) 

10% of mineral oil, 

3.1% of emulsifying agent, 

0.6% of stabilising agent, and 

36.3% of water 

and the dry matter content was approx. 51%. 

Fixing Agent B with the following composition: 

45% of molasse blend (44% of sugar, 25% of water) 

9% of mineral oil, 

2.8% of emulsifying agent, 

0.54% of stabilising agent, 

10% of saccharose 

32.7% of water. 

Fixing Agent C with the following composition: 

49% of molasse blend (44% of sugar, 25% of water) 

9.8% of mineral oil, 

3,0% of emulsifying agent, 

0.58% of stabilising agent, 

2.5% of maltose syrup 

35.4% of water. 

The detachment of the fertiliser, i.e. the dusting of the coated seeds, has been 
determined by the method intended for granular fertilisers. The method comprises 
fluidisation of 400 g of coated seeds in an air flow in a tube. The dust entrained by 
the air flow is collected on a filter. The dust amount detached from an uncoated 
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seed in a similar treatment is reduced from the dust amount. The result is indicated 
as per cent of the amount of the fertiliser used in coating. 

Comparative example 1 

Crop production capacity of oat seeds with the use of prior art fertilising 
methods 

During the growing season 2002, a test series was made for comparing the crop 
production capacity of oat seeds treated with iSeed seed coating with a granular 
"starter fertilisation" applied in a seed row. The test compared the crop formation of 
plants with phosphorus applied in seed coating and phosphorus amounts applied as 
starter fertilisation. The basic fertilisation regarding nitrogen and potassium had 
been performed in accordance with a soil fertility study. 

iSeed seed coating stands for the treatment described in the applicant's patent 
publication WOO 145489, in which seeds are first treated with fixing agent A in 
order to form a fixing agent layer on the seed surface and subsequendy with ground 
monopotassium phosphate (MKP). 

In five tests of six, the plants cultivated with the prior art seed treatment did not 
have notably different crop production capacity compared to granular "starter 
fertilisation", which was richer in phosphorus and was applied in a seed row. In one 
test of six, the crop formation decreased significandy, by 400 to 800 kg. At this test 
site the phosphorus condition of the soil had very poor classification. The test 
results are given in Table 1. 

Table 1 



Effect of different fertilising methods on oat crop production 2002 



Crop production 

tons/ha 


Testl 


Testa 


Test 
3 


Test 4 


Tests 


Test 6 


iSeed 

seed treatment 2 kg P/ha 


4.4 


5.7 


5.9 


5.7 


5.9 


6.5 


Starter fertilisation in 
seed row 5 kg P/ha 


4.4 


5.7 


5.6 


6.1 


5.9 


6.7 


Starter fertilisation in 
seed row 10 kg P/ha 


4.4 


5.7 


5.7 


6.5 


6.1 


6.7 


Significance 


NS 


NS 


NS 


«>K* 


NS 


NS 
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NS = no significant difference 

significance with 99,9% probability 

The second test series was a closer study of the partitioning of phosphorus 
fertilisation in starter fertilisation into a seed row and applied onto the seed surface 
using die iSeed method. This test series compared the impact of iSeed seed 
treatment in crop production in soil poor in phosphorus by dividing phosphorus 
starter fertilisation in a seed row either into five and ten, or ten and twenty kilogram 
of phosphorus, respectively, and the iSeed method alone or together with a smaller 
starter fertiliser batch was compared to a larger phosphorus batch. The test results 
are shown in Table 2. 

Table! 



Phosphorus partition test by the seed coating method of iSeed using granular 
fertiliser applied as starter fertilisation in a seed row. The test arrangement was the 
same as in table 1 in other respects. 



Crop production 


Testl 


tons/ha 




Starter fertilisation 5 kg P/ha 


5.6 


Starter fertilisation 5 kg P/ha + iSeed seed treatment 


6.2 


Starter fertilisation 10 kg P/ha 


5.7 


Crop production 


Test 2 


tons/ha 




Starter fertilisation 10 kg P/ha 


4,7 


Starts fertilisation 10 kg P/ha + iSeed seed treatment 


5.2 


Starter fertilisation 20 kg P/ha 


5.1 


Crop production 


Test 3 


tons/has 




Starter fertilisation 10 kg P/ha 


4.1 


Starter fertilisation 10 kg P/ha + iSeed seed treatment 


4.6 


Starter fertilisation 20 kg P/ha 


4.1 



These test results indicated that a batch division of phosphorus fertilisation into 
iSeed seed treatment and half of the conventional start fertilisation batch yielded a 
better result than the largest amount of applied start fertilisation. In other words, the 
iSeed method allowed a decrease of the use of phosphorus fertilisation even in soil 
classified as poor in phosphorus. 
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Comparative example 2 

Impact of sugar and maltose syrup addition on the detachability and 
germination of the fertiliser with fertiliser-coated oat and rapeseed seeds 

Oat was coated with iSeed seed treatment by first treating the seeds with fixing 
agent A or with fixing agent B in order to form a fixing agent layer on the seed 
surface, and subsequently with monopotassium phosphate (MKP). Table 3 shows 
the results of the two tests. 

Accordingly, rapeseed was coated with iSeed seed treatment, in other words by first 
treating the seeds with fixing agent A, fixing agent B or fixing agent C, in order to 
form a fixing agent layer on the seed surface, and subsequently with ground 
monopotassium phosphate (MKP), Table 4 shows the results of the two tests. 



Table 3 





Test 1, no 
coating 


Testl, 
coating with 
fixing agent 
A 


Test 2, no 
coating 


Test 2, 
coating with 
fixing agent 
B 


MKP,% of the weight of 
the seeds 


0 


3 


0 


3 


Fixing agent A,% of the 
weight of the seeds 


0 


2 


0 


1.8 


Saccharose addition,% 
of the weight of the 
seeds 


0 


0 


0 


0.2 


Total sugar content,% of 
the weight of the seeds 


0 


0.44 


0 


0.60 


Germination, % as 
average of the three 
replicates 


94 


94 


96 


96 


Fertiliser detachability,% 
of the amount of the 
added fertiliser addition 


0 


17 


0 


9.5 



The test results shown in table 3 indicate that the addition of sugar as saccharose to 
the fixing agent enhances the adhesion of the fertiliser to the seed, i.e. prevents the 
detachment of the fertiliser from the seed. 



wo 2004/047516 



PCT/FI2003/000895 



15 



Table 4 





Test 1, no 


Test 2, 
couung 
with fixing 


Test 1, 
coatii^ 
with fixing 


Test 2, 
coating 
with fixing 
agent C 


MKP,% of the weight of the 
seeds 


0 


4 


4 


4 


Fixing agent A,% of the 
weight of the seeds 


0 


4 


3 6 




Saccharose/maltose syrup 
addition,% of the weight of 
the seeds 


0 


0 


0.4 


0.1 


Total sugar content, 

% of the weight of the seeds 


0 


0.88 


1.19 


0.94 


Gemiination,% as average of 
three replicates 


93 


94 . 


92 


99 


Fertiliser detachability,% of 
the amount of the added 
fertiliser 




12 


2 


2 



The test results shown in table 4 indicate that sugar addition in the form of 
saccharose or maltose syrup to the fixing agent improves the fertiliser adherence to 
the seed, in other words, prevents fertiliser detachment from the seed. 

Example 1 

Fertiliser detachment from oat and rapeseed seeds coated in accordance with 
the invention 

Oat and rapeseed were coated with the seed treatment of the invention, in other 
words, by coating the seeds with a paste mixed in advance and consisting of 
monopotassium phosphorus powder, fixing agent A and saccharose. The amount of 
substance used in the test and the test results are shown in table 5. 
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Table 5 





Uncoated 
oat 


Paste*coated 
oat 


Uncoated 


Paste-coated 


MKP,% of the weight 
of the seeds 


0 


3 


0 


4 


Fixing agent A,% of 
the weight of the 
seeds 


0 


1.7 


0 


3.4 


Saccharose 
addition,% of the 
weight of the seeds 


0 


0.3 


0 


0.6 


Total sugar content,% 
of the weight of the 
seeds 


0 


0.67 


0 


1.35 


Water in the coating% 
by weight 


0 


16.7 


0 


20.8 


Fertiliser 

detachabihty,% of 
amount of the added 
fertiliser 


0 


1.3 


0 


0.8 



These test results indicate that fertiliser detachment is further decreased when the 
fertiliser powder is added to the fixing agent together with saccharose and the seeds 
are coated with this blend. Thus, a comparison of the results of tables 3 and 5 shows 
that oat seeds coated with the iSeed method showed detachability of 9.5%, whereas 
the oat seeds coated with the method of the invention showed detachability of only 
1.3%. Accordingly, a comparison of the results of tables 4 and 5 shows that 
rapeseed seeds coated with the iSeed method showed 2% detachment, whereas the 
rapeseed seeds of the invention showed only 0.8% detachment. 

Example 2 

This example studied the viscosity of the previously prepared paste of the invention 
as a function of temperature. Pastes were formed from the fixing agent A, 
saccharose and the ground MKP using different ratios; paste A (1:1), paste B (4:5) 
and paste C (2:3). The viscosity was determined as a function of the temperature 
and the composition. 
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The composition of paste A (1:1) was 50 parts of fertiliser, 42.5 parts of the fixing 
agent A and 7.S parts of saccharose. 

The composition of paste B (4:5) was 55.6 parts of fertihser, 37.8 parts of the fixing 
agent A and 6.7 parts of saccharose. 

The composition of paste C (2:3) was 60 parts of fertiliser, 34 parts of the fixing 
agent A and 6 parts of saccharose. 

The results are shown in table 6. 



Table 6 





Water 
content of 
paste,% 


Total sugar 
content of 
paste,% 


Viscosity at 
5 "C, mPas 


Viscosity at 
20 °C, mPas 


Viscosity at 
40 "C, mPas 


Paste A 
(1:1) 


20.8 


16.9 


4000 


3000 


1900 


Paste B 
(4:5) 


18.5 


15.0 


5-6000 


5-6000 


2200 


Paste C 
(2:3) 


16.7 


13.5 


>10000 


>10000 


3000 



These test results show that a small water addition reduces the viscosity 
significantly. Respectively, a temperature raise reduces the viscosity. 

Example 3 

An emulsion was prepared by combining 60 parts of 55% P2O5 defluorinated 
fertiliser grade phosphoric acid, 24 parts of solid NaOH, 13,6 parts of the fixing 
agent A and 2.4 parts of saccharose. This emulsion had a pH of 6, a total sugar 
content of 5.4%, a Na-phosphate content of 58.8% and a water content of 31%, Oat, 
rapeseed and wheat seeds were coated with this emulsion by dosing the emulsion on 
the seeds so that the amount of sodium phosphate (molar ratio Na/P = 1.3) was 3% 
of the weight of the seeds. Germination tests showed good germination, i.e. of the 
same order as that of uncoated seeds. Fertiliser detachability tests showed a very 
low degree of detachment. 
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Example 4 

A fertiliser emulsion was prepared by dissolving monosodium phosphate (Bolifor 
MSP. feed grade, 20% of Na, 24% of P) and a fixing agent A in weight ratio 1:1. 
Bolifor MSP is prepared from fertiliser grade defluorinised phosphoric acid and 
sodium hydroxide or sodium carbonate. The emulsion had a pH of S.9 and 
contained 24,5% of water and 11% of sugar. The emulsion remained homogeneous 
during cold storage (5 ""C, 1 week). After heating to about 20 °C, the viscosity of the 
emulsion was suitable (approx. 2-3000 mPas) for coating. The emulsion was dosed 
on oat seeds so that the amount of MSP was 3% of the weight of the seeds. A 
germination test carried out with oat showed that the germination was maintained. 
In fertiliser detachment tests 2.0% by weight of the fertiliser was detached from 
coated seeds. 

Example 5 

Emulsions were prepared from rapeseed oil and soya lecithin using sodium 
phosphate (A) and (C) and a paste using MKP powder (B). The emulsion (A) was 
prepared from unground monosodium phosphate and sodium hydroxide, and it 
contained 54.4% of Na-phosphate (molar ratio Na/P=1.3), 36.7% of water, 4.4% of 
rapeseed oil and 4.4% of soya lecithin. Paste (B) contained 55% of MKP powder, 
25% of water, 10% of rapeseed oil and 10% of soya lecithin. The emulsion (C) was 
prepared from concentrated defluorinated phosphoric acid (55% of P2O5) and 
sodium hydroxide and it contained 54.7% of sodium phosphate (molar ratio Na/P = 
1.3), 36.5% of water, 4.4% of rapeseed oil and 4.4% of soya lecithin. The pH values 
of the coatings were (A) pH 6.9. (B) pH 4.2 and (C) pH 6.2, respectively. Oat was 
coated with 3% of the particular fertiliser. A germination test showed that the good 
germination was maintained. 

Example 6 

Tjalve wheat, treated with a seed disinfectant (Celest) and having the weight of 
1000 seeds of 39.3 g, was used in this phosphorus-coating experiment and the 
germination was determined. 

One lot was coated using 6.5% paste A (wherein pH 3,45 and 10-6% of P), the 
second lot using 6.4% paste B (wherein pH 5.71 and 10.7% of P), and uncoated 
disinfected seeds were used as the control. 
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Paste A had a pH of 3.45 and the composition: 31,0% fixing agent A, 24.86% 
NaOH-KOH solution and 44.3% of phosphoric acid (55% of P2O5). 

Paste B had a pH of 5.71 and the composition: 29.1% fixing agent A, 29.5% NaOH- 
KOH solution, 41 .4% phosphoric acid (55% of P2O5). 

The fixing agent A has been described above, on page 11. 

NaOH-KOH solution comprised 25 parts of NaOH (100%), 35 parts of KOH 
(88%) and 40 parts of water. As the source of phosphorus, phosphoric acid of 
fertiliser grade was used. 

After the coating step the flowability of the seeds coated with the paste B was 
good. ^ 

The dry seeds were sowed in series of four pots, and after 10 days the average 
germination was calculated therefrom. The results of the germination of Tjalve 
wheat after 10 days: The germination of the control was 94%, the germination with 
paste A was 80.8% and the germination with paste B was 94.8%. 
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Claims 

1. Coated plant seed, characterised in comprising a seed which is coated with a 
water and oil containing coating composition in the form of an emulsion or an 
emulsion suspension, which coating composition comprises a mixture of a plant 
nutrient and a flxing agent. 

2. Cbated seed as defmed in claim 1, characterised in that the coating 
compositon contains 

a) 40-70% by weight of a plant nutrient containing a phosphate salt, 

b) 0.5-15% by weight of oil 

c) 0. 1 - 1 5 % by weight of W/O surface-active agent 

d) 10-45% by weight of water, 

e) 0-25% by weight of sugar and 

f) 0-10% by weight of pH regulating agent. 

3. Coated seed as defined in claim 1 or 2, characterised in that the coating 
composition contains 

a) 50-60% by weight of a plant nutrient containing a phosphate salt, 

b) 1 - 1 0% by weight of oil 

c) 0.5-10% by weight of W/O surface-active agent 

d) 15-40% by weight of water, 

e) 0.5-25% by weight of sugar and 

f) 0-10% by weight of pH regulating agent. 

4. Coated seed as defmed in any of claims 1 to 3, characterised in that the pH of 
the coating composition is in the range 4 to 7. 

5. Coated seed as defined in any of claims 1 to 4, characterised in that the 
coating composition contains 10 to 20% by weight of sugar. 

6. Coated seed as defmed in any of claims 1 to S, characterised in that the 
viscosity of the coating composition is not more than 10,000 mPas, preferably not 
more than 3,000 mPas, under the coating conditions in question. 

7. Coated seed as defined in any of claims 1 to 6, characterised in that it 
contains 0.5-25% by weight of the coating composition relative to the weight of the 
seed. 
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8. Coated seed as defined in any of claims 1 to 7, characterised in that it 
contains 1-15% by weight of the coating composition relative to the weight of the 
seed. 

9. Use of a water and oil containing coating composition in the form of an 
emulsion or an emulsion suspension^ which coating composition comprises a 
mixture of a plant nutrient and a fixing agent, for coating a plant seed. 

10. A method for coating seeds* characterised in that 

a) seeds to be coated are subjected in an equipment suitable for a seed treatment, 
and 

b) a water and oil containing coating composition in the form of an emulsion or 
an emulsion suspension, which coating composition comprises a mixture of a plant 
nutrient and a fixing agent, is added to form a coating on the seed surface. 
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